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Suspension Restraint Devices 

EV334D0033MUS 

Cross Reference to Related Applications 
[001] This claims the benefit of U.S. Provisional Patent Application Serial No. 

60/399,004, filed July 26, 2002 and entitled, "Suspension Restraint Device," 
which is incorporated by reference herein in its entirety. It is specifically noted 
that certain of the information from the referenced Provisional Patent Application 
has been omitted herein. However, the above incorporation is intended as 
antecedent basis for explicitly setting forth such text herein or in a continuing 
application should it be desired. 

Field of the Invention 
[002] This invention relates to overall balance, traction and power transfer 

available to the rear wheel of a motocross motorcycle. More particularly, 
assemblies are provided to lower and temporarily lock the suspension fork of such 
a motorcycle in a position to improve starting with respect to traction and control. 

Background 

[003] In general, when a rider leaves the starting gate in a motocross event or 

practice, the throttle of the motorcycle is held wide open and the clutch is dumped 
causing the front of the bike to rise into a wheelie. The rider then has to 
manipulate the throttle to control the front end of the motorcycle - often by 
backing off the throttle slightly. As a solution to this problem, it is known to 
temporarily lock down the front fork of the motorcycle using a simple hook 
interfacing with a corresponding hole in one of the plastic fork guards. While 
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effective, the setup was unacceptable from the perspective of wear-and-tear on the 
fork guard (rubbing or scoring along the length of the fork guard because of the 
hook, as well as compressive damage to the opening created in the fork guard) 
and the potential for inadvertent engagement since the hook remains jutting 
outward after disengagement from a fork guard. 
[004] An improved solution is offered by the present invention. It is improved 

not only in terms of better wear-and-tear and safety, but as potentially offering 
superior tunability as well as configurations suited for use with a greater variety 
of fork styles. 

Summary of the Invention 

[005] Devices of the present invention are adapted to provide a starting device 

to help hold the front end down of a motorcycle to the ground, especially in a 
"hole shot" or starting application. Generally, this goal is accomplished by a rider 
compressing the suspension fork of the motorcycle down by about 3 to about 4 
inches and pushing in a spring loaded lock button while the fork struts are 
compressed so as to lock an interface member associated with the push button 
onto or into an interface member mounted on the fork. The fork interface 
member may be a ring (with or without an interface groove) clamped to the fork. 
Alternatively, it may be a feature integrated with the fork. 

[006] In any case, thus locked, it becomes difficult to wheelie the motorcycle of 

the start while holding the throttle wide open. When the rider dives into the first 
comer of a racetrack and applies the front brake to slow down, the braking action 
compresses the forks slightly - driving the ring or other fork interface portion 
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towards the ground, releasing the lock interface member. This release causes the 
spring loaded push button to pop back providing clearance between the interface 
members, thereby allowing the rider the full range of available suspension for the 
remainder of the race. 

[007] One variation of the invention contemplates providing a plurality 

(preferably only two) push buttons incorporated in a single lock-down device. 
Alternately, or additionally, the fork interface member may include a plurality of 
engagement positions or multiple fork-side engagement members may be 
provided. However configured, such provisions allow a rider to choose the button 
and/or fork interface position that is optimal for given track conditions. 

[008] As conditions change throughout the day, a rider might choose to select a 

setup with a different degree for fork compression and temporary lockdown. For 
example, with a two-button device, if the conditions are tacky in the first moto, 
then the rider should choose the lower button. If the conditions dry out 
throughout the days racing, the rider can use the upper button for the 2nd moto. If 
the start is concrete, then the rider can use the upper button all the time — or no 
lockdown. The rider can easily try both positions before each moto and see which 
works best without switching fork guards and purchasing extra button devices. 
The invention includes such methodology in addition to the various devices 
described. 

Brief Description of the Figures 
[009] While certain figures are proportionally drawn or indicative of actual 

hardware, they may equally be regarded as diagrammatic in the information they 
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convey. To facilitate understanding, the same reference numerals have been used 
(where practical) to designate similar elements that are conmion to the figures. 
Some such numbers have, however, been omitted. 

[010] Figures lA and IB are perspective views of a first variation of the 

invention installed on different styles of motorcycle forks. Figure 2 is a side view 
of multi-button variation of the invention. Figures 3A and 3B are side and top 
views, respectively, of a fork-side interface member as may be used with any of 
the variations of the invention. 

[Oil] Figures 4 A and 4B are top and side views, respectively, showing the base 

of the variation of the invention in Figs 1 A and IB. Figures 5 A and 5B are top 
and side views, respectively, showing the base of the variation of the invention in 
Fig 2. Figure 6 is a side view assembly drawing of components to interfit with 
the aforementioned base members. 

[012] Figures 7A and 7B are top and side views, respectively of supplemental 

bracket member for use with a fork guard as shown in Fig. 1 A. 

Detailed Description 
[013] It is to be understood that this invention is not limited to particular 

variations set forth and may, of course, vary. Various changes may be made to 
the invention described and equivalents may be substituted without departing 
from the true spirit and scope of the invention. In addition, many modifications 
may be made to adapt a particular situation, material, composition of matter, 
process, process act(s) or step(s), to the objective(s), spirit or scope of the present 


Atty. Docket No. TAME-OOl 

invention. All such modifications are intended to be within the scope of the 
claims made herein. 

[014] Methods recited herein may be carried out in any order of the recited 

events which is logically possible, as well as the recited order of events. 
Furthermore, where a range of values is provided, it is understood that every 
intervening value, between the upper and lower limit of that range and any other 
stated or intervening value in that stated range is encompassed within the 
invention. Also, it is contemplated that any optional feature of the inventive 
variations described may be set forth and claimed independently, or in 
combination with any one or more of the features described herein. 

[015] All existing subject matter mentioned or referenced in the attached 

pages/herein (e.g., articles, publications, advertisements and hardware) is 
incorporated by reference herein in its entirety except insofar as the subject matter 
may conflict with that of the present invention (in which case what is present 
herein shall prevail). The referenced items are provided solely for their disclosure 
prior to the filing date of the present application. Nothing herein is to be 
construed as an admission that the present invention is not entitled to antedate 
such material by virtue of prior invention. 

[016] Reference to a singular item, includes the possibility that there are plural 

of the same items present. More specifically, as used herein and in the appended 
claims, the singular forms "a," "and," "said" and "the" include plural referents 
unless the context clearly dictates otherwise. It is fiarther noted that the claims 
may be drafted to exclude any optional element. As such, this statement is 
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intended to serve as antecedent basis for use of such exclusive terminology as 
"solely," "only" and the like in connection with the recitation of claim elements, 
or use of a "negative" limitation. Unless defined otherwise herein, all technical 
and scientific terms used herein have the same meaning as commonly understood 
by one of ordinary skill in the art to which this invention belongs. 
Methodology 

[017] The subject devices shown in the figures are installed with a base attached 

either on a fork guard or a supplemental strap member. Yet, it is contemplated 
that the base members/portions may be incorporated into such structure. 

[018] In addition, the figures also show situations where a supplemental 

interface or engagement ring is attached to the fork (on a stanchion or slider) to 
interact with the pin(s) provided in a given base. Again, however, it is 
contemplated that the fork interface members/portions may be incorporated into 
such structure. 

[019] The manner of attaching the various components will depend on those 

selected and the style of fork chosen (be it a standard or inverted in style). 
Completing the necessary assembly is well within the abilities of those with 
ordinary skill in the art. As guidance, however, it is noted that the precise 
position for mounting components should take into consideration the amount of 
sag the rider has in the fi-ont suspension, along with riding ability. The faster the 
rider, the further down the rider may want to mount the device in order to 
compress the suspension fiirther. Still further, placement may vary depending on 
typical conditions. If the starting ground condition is hard packed, dry slick or 
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concrete, lower down buttons will generally not work as well as the buttons 
mounted up higher. The lower placement of the devices take too much traction 
from the rear wheel in these conditions. In tacky conditions, however, the lower 
down the compression, the better the bike got off the start. 

[020] As for use of the subject devices, when loading, calking or activating 

them, it is recommended that the motorcycle engine first be OFF. Then, holding 
the front brake while sitting on bike, the front end is compressed or pushed down 
with a rocking motion. When the forks compress, the user or a second person 
pushes in the pin/button on the device to engage it. As the fork rebounds, the 
components engage - holding the forks firmly in place and compressed as desired. 

[021] The device disengages automatically the first time the suspension 

compresses below the lock-out position. This event will generally occur during 
braking when the bike is ruiming and in motion. 

[022] It is recommended not to engage the subject devices until at the starting 

line. Also, one should not activate the device while the motorcycle is sitting on a 
stand. Once activated, the forks apply pressure by trying to rebound and this can 
damage components if left connected for a period of time. Also, one should avoid 
locating his or her head directly on or near handlebars while the device is latched. 
Finally, it is recommended that one check the conditions at the starting gate. It is 
important for one to "farm" the area behind the gate ensuring a smooth ramp of 
dirt over the starting gate when down. If there is a large bump, this can deactivate 
the device by inadvertent compression when the front wheel hits the bump, 
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thereby defeating the purpose of the device which is to allow the motorcycle forks 

to remain in a compressed state though the entire start of a race. 

Devices 

[023] As to specific hardware that may be used in the invention, the figures 

provide various examples. Turning to Figs. 1 A and IB, a front end 2 of a 
motorcycle is shown. It includes a fork 4, and wheel 6. 

[024] With specific reference to Fig. 1 A, the fork is an inverted-style fork. Its 

lower tubes 8 are slidingly received within upper tubes mounted to the 
motorcycle. A guard 12 is provided in front of the lower tubes. The subject 
invention comprises base assembly 20 and interface ring 22 - either in packaged 
combination or installed as shown. The same holds true for other variations of the 
invention. 

[025] Generally, only one combination of parts forming a restraint device is 

installed on a single side of the fork. While not necessary, it still may be desired 
to have redundant latching systems by providing and identical set of parts at the 
same height on both fork legs. Alternatively, it may be desired to have restraint 
device(s) set at different heights on each leg to provide different height latching 
positions. 

[026] In any case, the base assembly in Figs. 1 A and IB illustrate a push button 

24 design. A spring 26 is interposed between a base or housing member 28 and 
the button. It is optionally secured with screwsA)olts 30 from behind. 

[027] The fork-side interface member used in each design (though other options 

are possible) is in the form of a ring. The ring is a split-ring, clamped where 
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desired using a screw/bolt 32. The ring preferably includes a slot 40 to interface 
with a pin or piston member 42. 

[028] Note that the variation of the invention in Fig. 1 B differs in its final 

assembled configuration from that in Fig. IB in that additional components are 
provided that are not available on a stock fork or motorcycle. Particularly, an 
extension member or strap 50 is provided. Its proximal end 52 is secured to a 
clamp 54 on the upper tube by screws/bolts 56. Another pinch-bolt 32 may be 
provided to secure clamp 54. A distal end 58 of strap 50 is set to overlap lower 
tube 8 and any potentially interfering structure such as ring 22 to avoid 
inadvertent catching it upon compression of the fork. 

[029] Fig. 2 shows another variation of the invention in which a multi- 

button/pin base design is in preparation for lock-down. More particularly, base 60 
is adapted to slidingly receive two pins 42. A multi-button device allows a rider 
to have a choice of fork compression at the start without the need to install 
multiple lock-down components. 

[030] In either case, the choice of adjustable height offered may be used simply 

to acconamodate various rider weights, suspension sag, ability and/or to account 
for starting area conditions. Significant adjustment options are provided by pin 
spacing of between about 1 and about 2 inches apart (in a vertical direction - i.e., 
along the axis of the fork). It may be desired to have the pins locations about 1.5 
inches apart. Also, more or less of a range than specifically noted may be desired 
(e.g., as in between about 0.5 and 3.5 inches, possibly in two, three or four steps 
for greater spreads). 
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[031] Another feature illustrated by Fig. 2 is the manner in which a recess 70 

may be provided in the pin to prevent lateral movement of the components when 
engaged with complementary feature 72 of the fork interface member 22. While 
such features are highly advantageous, they need not - however - be provided. 

[032] Figs. 3A and 3B better illustrate recess 40 and wall 72 defining the same. 

Fig. 3B also clearly illustrates the split-ring design, as well as the manner in 
which the recess may be offset to accommodate ideal placement relative to a 
guard or other Original Equipment (OE/OEM) structure, especially in view of 
available clearance. 

[033] Returning to Fig. 2, however, it clearly illustrates the manner in which pin 

26 is preferably fully recessed (see upper pin) when not engaged or advanced. 
The bias provided by the spring draws the part fully within corresponding 
recessed area(s) 74. The base recess features 74 acconunodating a distal end of 
the pin 76 are also apparent in the views of base pieces in Figs. 4B and 5B. Figs. 
4A and 4B show views of the designs looking from the front of the fork. 

[034] Fig. 6 is a partial assembly drawing of a preferred pin/spring arrangement 

or assembly. In it, button/cap 24 is secured to plunger 42 via complementary 
threadings 82. A socket 84 may be provided in one piece (or each piece) to 
facilitate tightening them relative to one another. As shown, member 42 includes 
a head 86 having a diameter larger than that of the barrel section 88. 
Accordingly, by virtue of the size of a bore 90 in which the barrel is received in 
the base piece(s), head 86 serves as a stop on one end, and the button head 92 (in 
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conjunction with spring 26 on the other, thereby effectively trapping the pin 
assembly within bore 90. 

[035] To facilitate smooth and consistent action, as well as handle the torsional 

loads applied the pin by virtue of holding down a heavily sprung fork, bore 90 
should have an adequate length (shown as "L"). This length may range from 
about 0.25 inches upward. 

[036] Finally, the optional hardware in Figs. 7A and 7B is noted. This bracket 

member 100 may be used at the base of a fork guard 12 such as shown in Fig. lA. 
Its purpose is to provide an improved bolt interface so that repeated strain by 
virtue of use of the subject restraint device(s) do not damage the guard material - 
which is often plastic. Bracket 100 fits many fork guards with extension section 
102 facing toward the guard. With the bracket configuration shown, the stock 
bolt otherwise provided to hold the base of the fork guard is replaced with a 
shoulder bolt to account for the length of bore 104. The piece shown is CNC 
machined, but where a bent strip of metal or a composite piece is to be used, one 
may simply use the stock bolts to secure the bracket. 

[037] Regarding material as used in producing other parts of the invention, each 

of the components (save for the spring and strap) are advantageously machined 
from aluminum alloy, such as 6061-T6. Of course, other material or 
constructional techniques may be used. Strap 50 may be plastic that is die cut or 
otherwise trimmed to shape. Any of these production details are believed to fall 
within the design abilities of those with ordinary skill in the art. 
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